Inhibition of human factor Xa by various plasma protease inhibitors.
The inhibitory effects of the plasma protease inhibitors antithrombin III, alpha 2-macroglobulin and alpha 1-antitrypsin on the activity of human factor Xa have been studied using purified proteins. The rate of inhibition was determined by measuring the residual factor Xa activity at timed intervals utilizing the synthetic peptide susbtrate Bz-Ile-Glu(piperidyl)-Gly-Arg-pNA. Kinetic analysis with varying molar concentrations of inhibitors demonstrated that the inhibition of factor Xa by antithromin III, alpha 2-macroglobulin and alpha 1-antitrypsin followed second-order kinetics. Calculated values of the rate constants for the inhibition of factor Xa by antithrombin III, alpha 2-macroglobulin and alpha 1-antitrypsin were 5.8 . 10(4), 4.00 . 10(4) and 1.36 . 10(4) M -1 . min -1, respectively. The plasma concentrations of the inhibitors can be used to assess their potential relative effectiveness against factor Xa. In plasma this was found as alpha 1-antitrypsin greater than antithrombin III greater than alpha 2-macroglobulin in the ratio 4.64: 2.08: 1.0. Cephalin was shown to inhibit the rate of reaction between factor Xa and antithrombin III.